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1. EXECUTIVE SUMMARY

In 1994, underground storage tanks (USTs) were removed from three locations surrounding
Building 637 in the Maintenance and Supply Area of the Tooele Army Depot (TEAD), in eastern

Tooele County, Utah. One of the USTs, located at the northwest corner of Building 637, was

used to store waste oil. Petroleum hydrocarbon compounds, primarily in the C20 to C30 range,

were detected in soil samples collected when this UST was removed. Subsurface investigations

were conducted at this site, designated "637 North" (637N), in 1995 and 1997. The objectives of -
the investigations were to assess the lateral and vertical extents of petroleum hydrocarbons in the

soil, and to assess whether groundwater was affected.

On the basis of the subsurface investigation results, Kleinfelder concluded that the aerial extent
of affected soil is approximately 4,225 square feet and the depth is 215 feet or less.

Kleinfelder recommended corrective action for the 637N site. The State of Utah Recor mended
Cleanup Levels (RCLs) are proposed as cleanup goals. Based on utilization of the RCL cleanup -
goals, the estimated area for remediation is 3,000 square feet..

Kleinfelder evaluated six individual remedial alternatives and combinations of these alternatives
on the bases of cost, feasibility with respect to soil and contaminant characteristics, extent of

contamination, and current and anticipated future land use. The six alternatives evaluated
follow:

. No Further Action . Bioventing
. Natural Attenuation . Air Injection
J Excavation . Capping

. Soil Vapor Extraction (SVE)

The preferred alternative is excavation of the soil to a depth of 12 feet and laterally to the Tier 1
RBCA screening level for contaminants of concern and bioventing to remove contaminants
threatening groundwater in soils. Excavated soil would be disposed off site, and the excavation
would be backfilled with clean, imported soil.. This alternative was selected because it was the
most feasible, implementable, and cost effective.
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Cleanup is expected to require 2 years to achieve. When periodic monitoring results indicate
completion of cleanup, a Remediation Verification Plan will be required by the State of Utah.

Impacts to groundwater from the LUST site are being evaluated as part of a larger-scale -
investigation of groundwater beneath the eastern portion of TEAD.
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2. INTRODUCTION

2.1 SITE LOCATION

The Building 637 North (637N) site is located in the northern portion of the Tooele Army Depot
(TEAD), in eastern Tooele County, approximately 35 miles southwest of Salt Lake City, Utah
(Plates 1 and 2, Appendix A). The site is the former location of a waste oil underground storage
tank (UST) [leaking underground storage tank (LUST) Utah Department. of Environmental

Quality, Division of Environmental Response and Remediation (DERR) Facility Identification

#800047, DERR Release Site EIPL]. The UST was located at the northwest corner of Building
637 in a developed industrial section of TEAD known as the “Maintenance and Supply Area.”

This Corrective Action Plan (CAP) addresses the LUST formerly located near the northwest
corner of Building 637. Kleinfelder prepared the CAP on behalf of the Tooele Army Depot
Directorate of Industrial Risk Management, Environmental Management Division. Kleinfelder’s
work scope was described in the U.S. Army Corps of Engineers (USACE) Work Scope dated
September 18, 1996. The work was authorized by SDSTE-IRE-EP letter dated December 19, -
1994, and performed under A-E Contract No. DACW05-95-D-022, Delivery Order #27.

2.2 CORRECTIVE ACTION PLAN OBJECTIVES

The objectives of this CAP are to evaluate remedial alternatives and, in accordance with State of .

‘Utah requirements, to select a timely, site-specific, and cost-effective remedial technology for

cleaning up the 637N site to levels recommended by the DERR. Utah law requires the
owner/operator of a LUST site to report, control, abate, and characterize a UST release by
assessing the extent and degree of contamination and to conduct remediation if necessary. The
DERR will review this CAP and provide guidance for the cleanup process.

The cleanup objective for the 637N soils is to reduce concentrations of petroleum hydrocarbons

to State of Utah Tier 1 Risk-based Corrective Action (RBCA) levels or lower. Cleanup levels for

chemicals of concern and associated site concentrations are discussed in Section 2.3.3.
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2.3 SITE BACKGROUND

2.3.1 Site Use History

The Maintenance and Supply Area, which includes 637N, is comprised of paved strezts, large
warehouses and vehicle maintenance buildings, and underground and above-ground utilities.
The ground surface includes both gravel- and asphalt-covered areas. Building 637 is an
approximately-90,000 ft* wood frame building formerly used for vehicle engine and transmission
repair, rebuilding, and testing. Two groups of engine test cells are present along the east and
south walls of the building. USTs that supplied gasoline and diesel fuel to the engine fest cells, :
and a waste oil UST were present at locations around the outside of Building 637. In 1994,
England Construction (England) removed these USTs.

2.3.2 Site Investigation History and Findings

When the waste oil UST was removed, England collected two soil samples from the bottom of
the excavation, as required by the State of Utah (Kleinfelder, Inc. and Jacobs Engineering Group,
1996). The samples were analyzed for petroleum hydrocarbon, halogenated volatile organic
(solvents), and aromatic compounds. Subsequently, Kleinfelder collected two additional
samples, which were analyzed for semi-volatile organic compounds. Neither solvents nor
aromatic compounds were detected in the samples collected by England. Results of the
remaining analyses for England’s samples are presented on Table 1. Additionally, the leboratory
reported approximate concentrations for tentatively identified alkanes and alkenes, and quantified
the hydrocarbons in three ranges: C10 to C20, C20 to C30, and C30 to C36.’ Hydrocarbons -
detected in the two samples that Kleinfelder collected were primarily long-chain compounds,
with the greatest detected concentration in the C20 to C30 range (ibid.).

In October and November 1995, Kleinfelder investigated soils at the 637N sitz. The

- investigation included drilling and sampling 11 soil borings to depths of 20 to 46.5 feet (Plate 3),

chemically analyzing 25 soil samples, screening for volatile organic vapors, and assessing soil
permeability (Kleinfelder, Inc. and Jacobs Engineering, 1996). Total recoverable pztroleum
hydrocarbonsl (TRPH), benzene, and polynuclear aromatic hydrocarbons (PAHs; narhthalene

! Considering the historical use of waste oil and diesel at the site, it was assumed that the TRPH
is primarily waste oil and diesel range hydrocarbons. This assumption was verified by
subsequent bench scale test results, which indicated diesel and waste oil concentrations ‘by EPA
8015M) that were equivalent to the TRPH results shown.
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and benzo(a)pyrene) were detected in the soil samples at concentrations exceeding applicable
State of Utah Level II recommended cleanup levels (RCLs) (Table 2A, 2B, and 2C). Low
concentrations of several chlorinated solvents were also detected in the soil; chlorobenzene,

methylene chloride, tetrachloroethene, and tetrachloroethane were detected above Level II RCLs,
as shown in Table 2B.

The results of the 1995 investigation indicated the lateral extent of impacted soil as shown on
Plates 3 and 4 (Appendix A). The lateral extent of impacted soil is estimated to be 65 feet by 65
feet (4,225 square feet). TRPH were detected in soil samples collected from the greatest depths
explored in 6 of the soil borings—SB-01, -02, -03, -05, -06, and -09 (Plate 3).

Perched groundwater was encountered in several of the soil borings. The extent of the: perched

water was limited, and Kleinfelder concluded that a likely source was leakage from & shallow

water line or storm drain (Kleinfelder, Inc. and Jacobs Engineering Group, 1996).

To further assess the vertical extent of petroleum-impacted soil, Kleinfelder conducted a
supplemental subsurface investigation in April and May, 1997. The supplemental site
investigation (SI) report is included in Appendix B. The supplemental SI work scope and -
procedures are described in the “Project Workplans, Additional Subsurface Characterization,.
Building 637-N, 637-SW, 637-SE and 691 LUST Sites” (Kleinfelder, Inc. and USACE, 1996).
A summary of the investigation procedures and results is provided in the following paragraphs.

Kleinfelder drilled two soil borings; one boring (VW-1) was drilled to a depth of 300 feet
through the former waste oil UST excavation (Figure 4). Two soil gas ventilation wells 'were
installed in the boring, one to a depth of 60 feet and one to a depth of 240 feet. The other boring
(C-16) was drilled to a depth of 365 feet and completed to a depth of approximately 360 feet as a
groundwater monitoring well. The C-16 boring was drilled in a location where soils were not
suspected to be contaminated (Plate 4). Groundwater was encountered at a depth of
approximately 342.5 feet.

Soil boring logs and well construction schematics are in “Appendix B” of the supplemental SI
report (Appendix B). Drilling, soil sampling, and C-16 well installation procedures are cescribed

in greater detail in “Monitoring Well C-16 Completion Report” (Kleinfelder, 1997).

Kleinfelder submitted 5 soil samples from the ventilation well boring and 3 soil samples from the

monitoring well boring for chemical analyses. The samples were selected for analyses on the
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basis of photoionization detector (PID) screening results. Each of the VW-1 boring samples was
analyzed for volatile organic chemicals (VOCs), semi-volatile organic chemicals (SV(OCs), and
purgeable and extractable petroleum hydrocarbons. One of the VW-1 boring soil samples was
also analyzed for iron, total Kjehldal nitrogen (TKN), pH, phosphorus, and nitrate as nitrogen.
The C-16 boring samples were analyzed for VOCs, SVOCs, purgeable and extractable petroleum
hydrocarbons, and percent moisture. The two deeper samples from C-16 were collected from the
saturated zone, and they were chemically analyzed for disposal profiling.

Purgeable and extractable petroleum hydrocarbons, VOCs, and SVOCs were detected in soil *
samples collected from depths of 38 and 45 feet in the VW-1 boring (Table 3). Purgeable and
extractable petroleum hydrocarbons and VOCs were detected in the soil sample from a depth of
115 feet. Acetone was detected in two of the VW-1 soil samples at concentrations near the
laboratory reporting limits of 10 and 11 micrograms per kilogram. This compound is a common
laboratory contaminant and, in Kleinfelder's opinion, does not represent a soil contaminant.
Extractable petroleum hydrocarbons, one SVOC and one VOC (acetone), were detected in the
soil sample from 215 feet. The TPH concentration detected in this sample is low (88 milligrams
per kilogram as diesel) (Table 3). With the exception of acetone, analyzed compounds were not
detected in the soil sample from 300 feet. PID screening results did not exceed 100 ppmv below
a depth of 71 feet (results less than 100 ppmv are not considered significant).

With the exception of acetone, analyzed compounds were not detected in the soil samples
collected from C-16 (Table 3).

On the basis of the initial ‘and supplemental SI results, Kleinfelder estimates the depth of
contamination at 215 feet or less. '

Four samples were collected from the new monitoring well, C-16. One sample each was
analyzed for VOCs, SVOCs, purgeable TPH, and major jons. Groundwater sample analytical
results are summarized on Table 4. One VOC, 1,2-dichloroethane (1,2-DCA), was detected at a
concentration of 15 micrograms per liter (ug/L), which exceeds the U.S. Environmental
Protection Agency drinking water standard maximum contaminant level of 5 pg/l. .

Other groundwater contaminant plumes have been detected at TEAD. Therefore, Kleinfelder

recommends any further investigations address groundwater on a site-wide basis.
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2.3.3 Cleanup Levels
Petroleum hydrocarbon compounds were detected in 637N soils at concentrations exceeding

DERR’s Level II RCLs. RCLs are based upon site sensitivity, ranked according to physical

characteristics such as depth to groundwater and annual precipitation. Level II RCLs are
proposed as site cleanup levels (Table 5).
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3. CORRECTIVE ACTION EVALUATION

3.1 OBJECTIVE OF CORRECTIVE ACTION PLAN

The objectives of the corrective action evaluation are to characterize the area of concern at the
site, and then, if necessary, to evaluate and recommend a remedial option that is technically and
economically appropriate for the site. A proposed design will be presented for the selected

option, including an estimate of the operation time required for treatment and an approximate
total cost of implementation.

3.2 EXTENT OF CONTAMINATION REQUIRING TREATMENT

The extent of contamination requiring treatment assumed for the CAP is the arca where
contaminants were detected at concentrations exceeding the respective RCLs. . Four cor taminant

distributions will be addressed in the CAP for this site: high concentrations of non-volatile

hydrocarbons in the diesel and waste oil range, relatively low concentrations of volatile
hydrocarbons in the gasoline range, relatively low concentrations of semi-volatile PAHs. and low
concentrations of chlorinated hydrocarbons. The magnitude and extent of contamination
assumed for the CAP was based on available information in the initial and supplemer tary SIs.

The total target area is assumed to be 3,000 ft* (see Plate 4), concentrated between depths of 10
and 220 feet below grade.

3.3 TREATABILITY OF CONTAMINANTS

Gasoline-range and chlorinated contaminants, and to a lesser extent PAHs, detected at th site are
volatile and may be treated effectively by extraction technologies. The non-volatile fraction of
the PAHs and the diesel and waste oil cannot be removed in situ via vapor phase extraction, so
treatment options would be primarily limited to in situ biodegradation or soil excavation.
Hydrocarbons at the site are degradable to varying degrees, except the chlorinated solvents.
However, although treatment of the non-volatile contaminants at the site by biodegradation
technologies would be effective, it could require considerable operation time.
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3.3.1 Respiration and Bench Testing

To evaluate the degree to which non-volatile contamination at the site is biodegradable, an
evaluation for subsurface respiration (oxygen uptake rate) in the shallow (40- to 60-foot depth
range) and deep (120- to 260-foot depth range) soils was performed in the nested deep wvell at the
site. In addition, soil from the 8- to 15-foot depth range contaminated predominantly with waste
oil was also evaluated for degradability with bench-scale testing.

The results of the respiration testing indicated that subsurface respiration rates were 0.01 to 1.1
percent oxygen (O,) per hour, which is sufficient to implement bioventing (AFCEI:; 1996).
Results of the bench test indicated that the diesel-range hydrocarbons were degradable a: a rate of
approximately 400 milligrams per kilogram (mg/kg) per month, and the motor oil range
hydrocarbons were not measurably degradable with the 6-month test duration. The detailed
results of the respiration and bench testing are provided in Appendix D.

In summary, it will be assumed that the motor oil contamination cannot be reasonably treated

with bioventing, but the lighter diesel and gasoline-range hydrocarbons may be adequately
treated using this technology.

3.4 PROPOSED REMEDIATION OBJECTIVES

The remediation objective is to develop a corrective technology that will ensure the renediated
site is protective of human health and the environment. As such, the specific remediation
objectives will be to mediate direct human exposure pathways (assumed to be the upper 12 feet

of impacted soil) and to eliminate future threats of contamination to groundwater quality (mobile
contaminants in the deeper soils).

The DERR offers specific contaminant concentrations that are considered acceptable at a site
under specific conditions. These maximum allowable concentrations are typically used to
formulate remediation objectives. These guidelines include a Tier | RBCA screening level based
on a generalized contaminant-specific risk evaluation, and a more stringent Level II RCL that is
applicable to sensitive sites. Considering the complexity of the site and the nature and depth of
some contaminants present, achieving comprehensive Level II RCLs to the maximum detected
depths is not technically feasible. Where technical or physical conditions exist that limit
remediation, the Tier I RBCA screening concentrations will be the remediation objective.

Consideration of Tier | RBCA screening concentrations is based upon the assumption that results
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of a site-specific evaluation will indicate that the fundamental remediation objective of overall
protectiveness can be satisfied.

3.5 DESCRIPTION OF REMEDIATION ALTERNATIVES

Soil remediation alternatives that will be screened for the site are described below. These -

alternatives were included based on current site conditions, data available from testing, and their

recognized applicability on similar sites. It is assume that alternatives will not involve exhaust

gases, so treatment options for exhaust will not be considered.

1. No Further Action at the Site — This option involves forgoing active remediation of the
site with the assumption that present concentrations are not a threat to human health or

the environment. This option is typically considered when concentrations do not exceed
regulatory criteria.

2. Natural Attenuation — This option involves forgoing active remediation of the site with -
the assumption that present concentrations, though modestly above regulatory criteria, are
expected to naturally attenuate to an acceptable level in a reasonable time period. This

option typically involves modest to long-term monitoring to confirm contaminant
reduction with time.

3. Excavation — This option involves physically removing soil containing contaminants .
above the RCL. The excavated soil may be disposed or treated and replaced. Treatment

may include on-site follow-up treatment such as soil washing, bioremediation, or thermal
desorption.

4. Soil Vapor Extraction (SVE) — This option involves physically removing the TPH
contamination from the subsurface, in-situ, by extracting contaminant-laden soil gas via’
perforated wells, and treating the discharge at the surface. This method is utilized when
the contaminant of concern is volatile (vapor pressure above approximately 10
millimeters mercury).

5. Bioventing — This option involves drawing air through the soil in-situ by extracting soil
gas from the subsurface via perforated wells. For this technology, extraction is
performed to draw oxygen-rich.air from the surface through .the soil. This option. -
typically takes longer to reach cleanup goals than a vapor removal technology; however,

it 1s also effective for cleaning up non-volatile, degradable contaminants.
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6. Air Injection — This option involves bioremediation by air injection. Atmospheric air is
injected into the subsurface to facilitate aerobic degradation of the TPH contamination.
Like bioventing, this option typically takes longer to reach cleanup goals than a vapor

removal technology, but is effective in cleaning up non-volatile, dzgradable
contaminants.

7. Capping the Surface — This option involves placing a cap at or just below the surface to
reduce the potential for rainfall to penetrate the subsurface and carry contaminants
downward to groundwater. Typically, this option is implemented when other available
corrective options are technically infeasible to implement.

3.6 INITIAL SCREENING OF REMEDIAL ALTERNATIVES

The seven alternatives were screened using three general criteria: 1) effectiveness, 2)
implementability, and 3) cost. Effectiveness includes the alternative's ability to attair cleanup
goals and to protect human health and the environment during remediation zctivities.
Implementability includes technical feasibility and acceptability to regulatory agencies and the
public. For the screening evaluation, each alternative was judged to be implementable and
effective or was eliminated from further consideration for a stated reason. For screening,
alternatives were not compared to each other for implementability or effectiveness.

Detailed costs were not prepared for the screening evaluation. Therefore, cost was ccnsidered
during the screening process when the generalized cost estimate for a remediation alternztive was
significantly higher (approximately 50 percent or more) than the estimates for other alternatives.

The initial screening results for the seven remediation alternatives listed above indicate that some
are not feasible because of prohibitive costs or difficulties in implementation. The alternatives
that were eliminated during initial screening are discussed below. Section 3.8 provides a detailed
assessment of the remaining remediation alternatives that are available for use at the site.

No further action at the site is not a feasible alternative, based upon the results of the initial site
investigation relative to the cleanup goals presented in Section 1.4. Therefore, this alrernative
will not be considered further. Natural attenuation at the site is not a feasible alternative since the
bench test indicated that the heavy oil at the site will not.degrade well and the chlorinated
solvents present are also not expected to degrade.

23-900023-A12/2319R233 Page 11 of 28 April 3, 1998




—

B KLEINFELDER

Because the contamination is predominantly between depths of 10 and 220 feet below grade,
remediating the entire site by excavation is not feasible. The volume of soil removed could
exceed 25,000 cubic yards, which would be economically infeasible. In addition, this alternative
is geotechnically infeasible, because the excavation would be too deep, particularly with

Building 637N directly adjacent to the site. Therefore, this alternative will not be considered
further.

Considering the site and soil characteristics, it will be assumed that 12 feet below grade, which is
the EPA construction worker safety standardz, is the maximum depth of excavation that is
technically feasible. Excavation to this depth may be considered as a partial corrective measure.

Therefore, the CAP will evaluate the appropriateness of excavating a more focused portion of the -

site, particularly the high concentrations of waste oil detected in relatively shallow soils.

Soil venting, though effective in removing volatile contaminants, would not be expected to
remove the non-volatile portion of the contamination at the site, which represents maost of the
contamination detected in the subsurface. Therefore, this alternative will not be considzred as a
stand-alone solution, but rather as a portion of the bioventing technology described belowy.

Based on pilot tests completed at similar sites at TEAD, bioventing by air extraction would be
effective in remediating the gasoline- and diesel-range hydrocarbons at 637N. However, the
bench test results for waste oil-contaminated soil at 637N indicate that bioremediation is not an
effective approach to treat the heavier fraction of contamination at the site. Therefore, this
alternative will not be considered as an exclusive remediation option, but will be evaluated as a
partial corrective action in combination with other alternatives.

Alr injection could spread volatile contamination in the subsurface and potentially hasten
migration to groundwater because subsurface soils are highly permeable. In addition, vapors
could be forced into the adjacent building. Bioremediation by air injection would not be

expected to reduce the chlorinated solvents at the site. Therefore, this alternative will not be
considered further.

Surface capping is an appropriate corrective action for contaminants that are relatively i1soluble
and immobile in the absence of a driving force, which is typically rainfall. Generally, this

includes heavier fuel hydrocarbons and PAHs, waste oils, tar, and metals. Since the site zontains

2 The minimum depth to which contaminated soil would not be expected to pose a risk to
construction workers if subsurface utility work were performed at the site.
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mobile, vapor-diffusive fuel and chlorinated hydrocarbons, this alternative will not be considered

as an exclusive remediation option. This alternative will be considered as a partial corrective
action in combination with other alternatives.

3.7 DETAILED ASSESSMENT OF REMEDIAL ALTERNATIVES

In accordance with DERR requirements for LUST site CAPs, Kleinfelder evaluated
combinations of three remediation technologies.  Evaluation criteria included: cost of
installation, operation, and maintenance; feasibility based upon soil characteristics, extent of
contamination, and contamination characteristics; and current and anticipated future land use.
The following discussion was developed to follow CAP guidance and is presented for
comparison purposes. The costing data should be considered to have an accuracy o: plus .or
minus 50 percent, and are not intended to be used for budgetary purposes.

The following corrective action scenarios were considered:

J Excavation with Bioventing
— Excavate laterally within the Level II RCL for contaminants of concerns, and 12 feet
vertically. Biovent site to 220 feet below ground surface (bgs).
— Excavate laterally within the Tier I screening level for contaminants of concern', and

12 feet vertically. Biovent site to 220 feet bgs.

. Capping with Bioventing

— Cap within the Level II RCL of 300 mg/kg TRPH laterally. Biovent site to 220 feet
bgs.

Comparisons of the remediation technologies considered follow:

3.7.1 Excavation with Bioventing

The excavation with bioventing option would involve physically removing the shallow, poorly
degradable TRPH contamination and bioventing the deeper PAHs, diesel, and gasolirie-range

hydrocarbons. This option would also be expected to remove the low levels of chlorinated

3 For cost estimation purposes, it was assumed that the Level 1] RCL Jor TRPH of 300 mg/kg and the Tier | RBCA
screening concentration for TRPH of 10,000 mg/kg are reasonable indications of the extent of all contaminants
above the respective concentration limits. This extent estimate is presented in Plate 3.
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solvents via vapor extraction. The bioventing portion could be implemented by utilizing the
existing dual-nested deep vent well and operating at 200 scfim for 2 years. Monthly inlet/outlet
sampling and weekly maintenance would be required for the bioventing system.

The excavation would be performed to remove contaminated soil to a depth of 12 feet bgs..
Laterally, the excavation could remove soils to the Level Il RCL concentration for contaminants
of concern or the Tier I RBCA screening level. Excavated soil could be disposed of off site, or
treated on site and returned to the excavation. '

Cost

The details of the cost estimates are provided in Appendix D. Following are summaries of the
estimated costs:

The estimated cost for bioventing and excavating the soil to the Level Il RCL, treating the soil on
site, and returning it to the excavation would be $489,000. If the excavated soil was disposed

and the excavation was backfilled with clean (imported) soil, the estimated cost would be -
$510,000.

The estimated cost for bioventing and excavating the soil to the Tier | RBCA screening level,
treating the soil on site, and returning it to the excavation would be $444,000. If the excavated

soil was disposed and the excavation was backfilled and with clean (imported) soil, the estimated
cost would be $451,000.

Feasibility

The bioventing - would be efficient in remediating the volatile and degradable constituents,
because the soils are highly permeable and the contaminants are aerobically degradable. With
volatile hydrocarbons present in the subsurface, a significant amount of hydrocarbons could
potentially be exhausted to the atmosphere during bioventing. To maintain State of Utah de
minimus standards, the bioventing may have to be intermittent.

Several utilities are present beneath the surface in the 637N area, decreasing the feasibility of
excavating a large area. Excavating the 3,000 ft* area necessary to meet the Level II RCL for
TRPH would require significant effort and pose notable risks, considering the number of live
utility lines within the target area.
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Suitability to Current and Anticipated Future Land Use

Impact on the site from bioventing would be minimal, because bioventing is an in-situ -

technology. The remediation equipment could be completely removed and the wells could be

abandoned. The bioventing portion would limit use of the site for approximately the operation
time, estimated at 2 years.

The excavation would be completed before the bioventing portion. The site would be backfilled,
re-graded, and restored at the surface, so the long-term impact to the site use would be negligible.

3.7.2 Capping with Bioventing

The bioventing portion of this corrective action option would be the same as the bioventing
portion of the preceding option (Section 3.7.1., “Excavation with Bioventing”). The capping
portion would involve applying a lining system Just below the surface, held in place by a layer of

“indigenous backfill. The liner would be designed and finished to prevent rainfall from

penetrating the subsurface underlying the finished grade. The cap would become a permanent

fixture at the site, limiting the uses of the site to those that do not compromise the integrity of the -

cap. The site would be designated as a limited use area. A notification would be placed that
details restrictions on site use and names contact persons.

Cost

The estimated cost to implement this corrective aétion option would be $352,000. The details of
the cost estimate are provided in Appendix D.

Feasibility

The feasibility of the bioventing portion is the same as that described for “Excavation with
Bioventing” (Section 3.7.1).

Implementing the capping portion of this corrective action option is feasible; it would be
expected to prevent mobility of heavier contamination, and construction would not be difficult.
However, the future use of the site has not been defined. Depending upon the future use, the
permanent use restrictions associated with this option could become a concern. Furthermore, this

option would involve leaving the waste oil source area in place, which, considering the high
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. Environmentally sound is the degree to which the alternative would be protective to
human health and the environment if implemented. Examples of less sound applications
would be air injection bioventing beneath a building with shallow volatile contamination,

or natural attenuation of soil contamination at a site with mobile contaminants near
groundwater.

. Suitability is the degree to which the selected technology’s specific design (well design,
equipment specifications, operation conditions, etc.), complies with the technical
constraints inherent to the technology. Suitability also considers the degree to which the
technology is technically appropriate relative to the extent and nature of the
contamination and the site conditions and constraints, A example of a poorly suited
technology would be air sparging in an existing monitoring well screened to 10 feet

below the groundwater or soil venting in a network of existing 4” diameter pressure
probes.

. Reliability defines how well the alternative can be expected to consistently and properly
operate relative to design specifications throughout the proposed operation duration. The
criterion is often a measure of the complexity of the application (more complex systems
tend to have more down time) but is often closely tied to suitability (less suitably

- implemented systems are more likely operate poorly or break down).

The selected remediation technology is excavating to the Tier I RBCA screening level and
b10vent1ng the deeper soils. Excavated soil will be treated with off-site disposal which, though
slightly more costly than on-site treatment, was considered more prudent considering the
uncertainty of ex-situ treatment technologies (particularly considering the bench test results that
indicated poor treatability of the waste oil at the site). This combination of technologies was
selected because it is both feasible and implementable, based on site conditions and varied
contaminants, and it is suitable and environmentally sound with respect to remediation goals.
The Tier I excavation ranked higher than the Level II RCL excavation, primarily because of the
significant difficulties expected with this site excavation in an industrial zone. The Level II RCL
excavation will require digging up to the roadway and railroad around which several utilities are
known to be convoluted. The selection strategy is summarized in the table below:
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Table 6: Summary of Technology Selection Strategy

Feasibility
Implementable
Economically Prudent
Historically Proven
Environmentally Sound

* Suitability
Reliability ,
Average Score 3.7

WA WA B BN
WWWHADNW

gawaawww

34

The combined use of the technologies ranks high, because when collectively applied, the strategy

capitalizes on individual strengths and reasonably overcomes individual weaknesses of each
independent technology.

The selected treatment option for the excavated soil is disposing off-site and backfilling the
excavation with clean (imported) soil. This was preferred because the added cost for the

increased reliability was relatively low compared to the costs for ex-situ treatment alternatives.
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4. CORRECTIVE ACTION DESIGN AND CONSTRUCTION DETAILS

4.1 DESIGN OF SELECTED REMEDIATION ALTERNATIVE

4.1.1 Excavation

4.1.1.1 Initiation Strategy

Soil in the source area containing petroleum hydrocarbons greater than 50,000 mg/kg will be
excavated for off-site disposal at a Class II landfill. Prior to beginning excavation, a
comprehensive utility clearance will be performed. After clearing and grubbing exposes the
excavation area, the soil within the excavation limits will be removed with a hydraulic excavator
and transported with 10-wheel dump trucks. During excavation activities, hand probing and
digging will be used to expose utility lines within the excavation.

4.1.1.2 Advancement and Sampling Strategy

Excavation will proceed from vent well VW-1 outward on the basis of field observation and
screening, as illustrated on Plate 6. After the excavation limits are reached, confirmation soil
samples will be collected to evaluate the remaining soil in place. One soil sample will be
collected for each 100 square feet of exposed surface. The exposed surface will be conceptually

divided into a grid of approximately 100-square foot sections, and a discrete sample will be
collected from a randomly chosen location within each section.

4.1.1.3 Confirmation Process

The confirmation soil samples will be lithologically logged and qualitatively screened for

organic vapors using a photo-ionization detector (PID). The samples will be submitted to a -
USACE - certified laboratory for the following analyses:

. Total Purgeable Petroleum Hydrocarbons (EPA Method 801 5M)
. Total Extractable Petroleum Hydrocarbons (EPA Method 8015M)
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4.1.1.4 Heath and Safety

Petroleum hydrocarbons are present in varying concentrations at the site. A site safety plan
(SSP) will be prepared for the excavation portion of the CAP and will include a discussion of

procedure safety, personnel protection, site controls, and air monitoring. The project manager
will be responsible for implementing the SSP.

4.1.1.5 Backfill Soil

If an appropriate fill material is not available at TEAD, (excavation backfill will be completed
with aggregate base rock. Fill shall meet the gradation requirements of the COE Guide -
Specifications for Military Construction, July 1993, and the COE Construction Control Manual,
June 1989. Backfill with aggregate base rock will progress to finish grade.

4.1.1.6 Compaction

The backfill soil will be placed in horizontal loose lifts that have a maximum thickness of 8
inches, and compacted to a minimum of 90 percent of the relative compaction as determined by

ASTM test method 1557-91. The moisture content of the backfill soil will be set at + 2% of
optimum.

4.1.1.7 Surface Completion

Upon completion of backfilling activities, the surface grade of the area will be restored. Surface

features such as asphalt paving, the concrete ramp to Building 637, and, if needed, the railroad
tracks will be re-installed.

4.1.2 Bioventing System

The bioventing portion was designed based on information provided in the site investigation,
results of the deep and shallow respiration tests, and the bench-scale degradability test discussed

above. The bioventing portion of the CAP plan is anticipated to last for two years. The sections
that follow describe the design details for the system.

23-900023-A12/2319R233 Page 20 of 28 April 3, 1998




PO

£ ] r_

3

L

B KLeEINFELDER

4.1.2.1 Vent Well

Vent well VW-1, previously constructed at the site, will be used to provide the necessary
ventilation to the subsurface. The dual-nested vent well is constructed of 4-inch diameter .
schedule 40 PVC pipe in the deep zone, screened from 120 to 170 feet and from 230 to 260 feet.
A second 2-inch schedule 40 PVC pipe is screened in the shallow zone from 40 to 60 feet below

grade. The vent well location is shown on Plate 7, and a construction schematic is shown on
Plate 8.

4.1.2.2 Wellhead and Piping

The wellhead will be completed with a 3-inch minimum PVC tee on each screen run that will

reduce to a 1/4-inch threaded port at the top for sampling, and to a PVC ball valve on the lateral

run. A pressure gauge will be threaded into the side of each tee for pressure monitoring, and a

1/4-inch threaded port will be included approximately 12 inches down from.the valve for flow

monitoring. The two screen runs will be connected together. and will lead to the ventilation

blower via 3-inch PVC hose. The stub-in to the blower will be equipped with ports to measure

flow velocities, a valve to introduce dilution air for pressure control, and a port to measure -
collective inlet concentrations. The layout of the piping is shown on Plate 7.

4.1.2.3 Trenching Layout (If Needed)

If desired by TEAD for aesthetic reasons, the wellhead and piping could be placed below ground
with the final feed stubbed up in the equipment area. Piping could be placed in 1-foot wide by 2-
foot deep trenches, and wellheads secured in 2-foot by 2-foot utility boxes.

4.1.2.4 Above-Ground Equipment

- The inlet header from the vent well will lead through a moisture separator and particulate filter to

the blower. From the blower, the outlet will exhaust to the atmosphere. The vent well is
expected to reach a total flow. of 160 to 200 scfm under normal operating conditions. During
rainy periods or snow melt, flow may be reduced to 130 to 150 scfin. On the basis of
Kleinfelder’s experience with the similar pilot-scale systems, the vent well will require 60 to 80
inches of water (in wc) vacuum to maintain the desired flow. The flow may be generated by a
single 200 scfm skid-mounted blower or the two existing 100 scfm blowers.
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The blower and moisture separator will be wired to a central control panel and interlocked to a
remote notification system. The control panel and the motor starter for the blower mounted
outside the control panel should be weatherproof NEMA 12. The notification system will page
designated system operators in the event of a system shutdown. The entire system will shut
down if an upset occurs at the blower or if excessive moisture accumulates in the knockout drum.
Flow rates from the individual screens will be monitored with a portable anemometer through
sample ports installed at the wellhead. Vacuums will be recorded with gauges mounted at the

wellhead. All readings will be recorded on data sheets during site visits and summarized in
monthly progress reports.

4.1.2.5 Site Security

The vent well and remediation equipment shall be placed within security fencing (minimum 6
feet high) in the specified treatment area (Plate 7). When system operators are not on site or -
when monitoring is not taking place, the entry gate will remain locked.

4.2 OPERATION AND MAINTENANCE OF BIOVENTING SYSTEM

4.2.1 Maintenance Schedule

The bioventing system should be visited weekly during the first 3 months of operation and
monthly thereafter, for the purposes of monitoring and equipment maintenance. The table below
shows an appropriate monitoring schedule for the system.

’

Vent Well Flow Thermal Anemometer Weekly/Monthly

Vacuum Pressure Gauge Weekly/Monthly

Temperature  Portable Thermometer Weekly/Monthly

* Weekly for the first 3 months, rmonthly thereafter

4.2.2 System Sampling

Specific components of the bioventing system should be sampled regularly. The sampling
protocol will serve the following objectives:

23-900023-A12/2319R233 Page 22 of 28 April 3, 1998




—

B KLEINFELDER

. determine the ongoing oxygen demand of the subsurface and carbon dioxide production;

o locate where the oxygen demand is, and if applicable, from where the contamination is
- being removed (i.e., which screened interval); and

o if contamination is being removed, ensure compliance with de minimus limits.

Sampling should be completed by using a portable flame ionization detector (FID) and an
infrared gas analyzer (IGA), and supplemented by laboratory analysis if TPH are detected above
100 ppm in the system outlet. The sampling methods and ﬁequencies are shown the table below:

Vent Well FID Reading " Weekly/Monthly
0, and CO, by IGA Weekly/Monthly
TO-3 w/BTEX Monthly

* Weekly for the first 3 months, monthly thereafter; TO-3 with BTEX should
be sampled if FID reading is greater than 100 ppm

4.2.3 Flame Ionization Detector/Infrared Gas Analyzer Sampling

The FID will measure combustible constituents in soil vapor samples. A standard FID will

- detect most of the petroleum hydrocarbon constituents present at 637N. The FID.readings

obtained will be used as indicators of the magnitude of contamination (if any) being exhausted
by the system.

The IGA will measure the percent of oxygen and carbon dioxide in the soil gas. The IGA
readings obtained will be used as indicators of the oxygen demand and carbon dioxide
generation, which can be used for evaluating the degree of in-situ petroleum hydrocarbon
degradation. This will allow tracking of progress, allow continuing optimization by
concentrating remediation efforts on specific screened intervals, and confirm that emissions are .
within de minimus limits through the exhaust stack.

4.2.4 Laboratory Air Sampling

If FID concentrations in the exhaust stack are above 100 ppm, laboratory air sampling for TPH,
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benzene, toluene, ethylbenzene, and total xylenes (BTEX) should be completed using one-liter
Summa canisters. One EPA Method TO-14 sample for chlorinated solvents should be collected

at startup. If necessary, TO-14 samples should continue on a monthly basis if any contaminants
are above 100 ppm.

Occasional analytical sampling for oxygen and carbon dioxide is recommended to confirm the
IGA results. Results will be used for emission compliance, instrument confirmation, and for a
more quantitative indication of contaminant concentrations.

4.3 DISCUSSION OF ASSESSMENT CRITERIA AND OPTIMIZATION

The objective of this section is to provide criteria to track general system dynamics and evaluate

the effectiveness of the bioventing operation. The discussion includes recommendations for
modifications and avenues for optimizing the system.

4.3.1 Oxygen Utilization and Contaminant Removal Rates

The oxygen, carbon dioxide, and contaminant concentration at the system outlet will be used to
estimate the amount of hydrocarbons degraded and potentially removed by the system. The total
flow rate of the system shall be compared with the concentrations of the extracted gas to estimate
the pounds of oxygen consumed, carbon dioxide produced, and contaminants removed during the
period of operation. The rate shall be calculated as follows:

'0, =K(q,c,)
where,
Qnm = Massremoval rate (Ibs/day)
qa =  System flow rate (scfm)
- ¢ =  Concentration in air stream, in the case of oxygen the concentration
deficit from background (ug/L)
K = Conversion factor (9.0e-5 min-l-Ib/day-ft’-pg)

Similarly, sampling of the screened intervals and corresponding flow rates will be used to
determine chemical dynamics in the deep and shallow zones. Optimizations resulting from these

data may include concentrating the system within those portions of the screened interval with the
greatest oxygen demand.
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Monthly reports will include the most current estimate of total mass of contaminants degraded
and removed and corresponding optimizations that resulted. Removal rates of contaminants (if
present) will be evaluated closely and regularly for compliance with exhaust limits.

4.3.2 Accumulation of Entrained Water

During periods of rainfall or snowmelt, the system could collect water vapor during operation.
The water vapor will be separated from the soil vapor in a 55-gallon moisture knockout drum.
Entrained water may be handled by transporting it off site for disposal by a state-permitted
treatment and disposal facility. A total of two water samples should be analyzed for TPH/BTEX
and halogenated volatiles to characterize the liquid and facilitate proper disposal. Based on

previous similar systems at TEAD, no more than 100 gallons per week of entrained liquid are -
expected to be generated during periods of heavy rainfall.

If excessive moisture entrainment becomes a problem, an option would be to modify the system
by introducing dilution air at the manifold, thus reducing the overall pressure and flow rate of the
bioventing system during heavy rainfall/snow-melt. Reducing flow at a problematic screened
interval (likely the shallow screen) may also alleviate the condition.

4.4 PROGRESS TOWARD REMEDIATION GOALS

The overall goal of the CAP is to reduce or mediate soil contamination at the site so that it does
not pose a threat to human health or the environment. Assuming the excavation is carried out as
proposed and the integrity of the cap is maintained, the goal of the CAP for this portion of the
remedy would be achieved when the excavation and capping are completed.

For the bioventing portion, inlet concentration dynamics would indicate how much and how
quickly the contaminants are being degraded or removed. The behavior of subsurface oxygen
demand, carbon dioxide production, and contaminant removal characteristics Would indicate
when confirmation sampling is appropriate. When continued operation of the remediation
system does not result in significant additional contaminant degradation or removal,
confirmation sampling should be performed.
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5. PERMITTING REQUIREMENTS

Kleinfelder anticipates that TEAD will likely require an Excavation Permit for excavating that
may be necessary for subsurface investigation or remedial construction.

Kleinfelder will file apprdpriate applications to obtain permits and/or waivers. If agencies other
than those listed above require permits, Kleinfelder will file additional applications as necessary.

project manager.
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6. PUBLIC NOTIFICATION

The DERR requires notification of potentially affected public before implementing a corrective
action. The population potentially affected by the 637N corrective action consists of individuals
working or having specific business at the former Maintenance and Supply Area. However,
depending upon the timing of the forthcoming BRAC property transfer, coordination with the
City of Tooele and/or the Endeavor Development Group will also be likely. Currently, most of

the area is vacant and few employees are present. The potentially affected population is
estimated at 100 to 3,000 people.

A public notice of intent to implement the CAP will be placed in the local Tooele T; ranscript

Bulletin. Additionally, copies of the notice will be posted at conspicuous locations on site. The
proposed notice follows:

PUBLIC NOTICE

Corrective Action: Facility Identification No. 8000047, Release Site EIPL. The
Tooele Army Depot will be remediating an underground storage tank release site
at the northwest corner of Building 637 on the Tooele Army Depot. Elevated
concentrations of petroleum hydrocarbons were detected in soils in this area
during subsurface investigations conducted in 1995 and 1997. The petroleum
hydrocarbons will be removed from the soils using a combination of excavation
and bioventing. The Corrective Action Plan, which describes the site
contaminants and the proposed rémediation techniques, may be reviewed at the
Utah Department of Environmental Quality, 168 North 1950 West, Salt Lake
City. For additional information, you may contact Larry McFarland at the Tooele
‘Army Depot, Environmental Management Office, or Mike Pecorelli at the Utah
Division of Environmental Response and Remediation.
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TABLE 2A

SOIL SAMPLE ANALYTICAL RESULTS*
1995 INITIAL SITE CHARACTERIZATION - TRPH AND METALS

BUILDING 637 NORTH LUST SITE
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Sample | FID ‘RPHas fum | Cadmium rse | Selenium:
_Location | - (ppm) | @ & Grease i L I LR B Gl
SB-01 1,000 129 14.5 <L.5 5.0 7B <2.5 0.81B 0.4 0.4B
9.5-11.5
SB-01 NA 62,700 92.7 <l.5 14.7 7B <25 2.04 0.4 0.8B
17-19
SB-01 500 16,000 20.0 <15 8.0 5B <25 1.39 0.3 <0.6
32-33 .
SB-02 NA 4,350 63.7 0.5B 14.2 <20 0.8B 1.51 0.08B 0.3B
14.5-16.5
SB-02 10,000 13,900 42.0 <l.5 124 8B <25 242 <0.2 1.0
19.5-21.5
SB-03 >10,000 51,700 18.4 <15 6.0 <20 <2.5 1.09B 0.09B <0.6
9.5-11.5
SB-03 >10,000 33,600 222 <L.5 8.9 <20 <25 1.35 <0.2 <0.6
9.5-11.5
SB-03 5,000 62,400 108 <l.5 12.6 8B <25 3.20 0.07B <0.6
19.5-21.5
SB-03 1,200 11,600 40.3 <L.5 10.9 <20 <25 2.08 0.06B 0.4B
29.5-31.5
SB-04 5 11B 26.4 <lL.5 53 5B <25 <20* 0.1B <40
9.5-11.5
SB-04 300 13 72.1 0.5B 6.0 9B <25 <20* 0.3B <40
19.5-21.5
SB-04 40 ‘14 134 0.8B 133 16B <2.5 5B* 0.2B <40
30-40
SB-04 40 14 105 0.7B 10.9 12B <2.5 <20* 0.2B <40
38-40
SB-05 2,000 1,930 25.6 0.5B 54 8B <25 <20* 0.1B <40
8-10
SB-05 4,000 25,700 16.1 0.5B 6.9 6B <2.5 4B* 0.2B <40
18-20
SB-06 80 119 224 0.6B 9.1 11B <25 <20* 0.3B <40 )
9.5-11.5
SB-06 800 4,650 16.4 0.5B 9.5 6B <25 <20 0.2B <40
29.5-31.5
SB-07 150 34 20.4 0.4B 5.9 6B <25 4B 0.2B <40
9.5-11.5
SB-07 90 47 56.8 <l.5 5.6 8B <25 5B 0.3B <40
24.5-26.5
SB-07 10 21 99.9 0.8B 10.2 10B <25 4B 0.1B <40
38-40
SB-08 40 20 15.0 0.8B 5.7 <20 <25 0.77B 0.09B <0.6
8-10
SB-08 450 13 112 0.8B 144 10B <25 1.40B 0.1B <0.6
19.5-21.5
SB-08 150 15 83.9 <l.5 1.5 <20 0.8B 1.34B 0.1B <0.6
39.5-41.5
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TABLE 2A
SOIL SAMPLE ANALYTICAL RESULTS*

1995 INITIAL SITE CHARACTERIZATION - TRPH AND METALS
BUILDING 637 NORTH LUST SITE

“Sample [ FID | TRPHas Chromium[ "~ Lead [ Silver | Arsenic |V

Location | (ppm) | Oil & Grease , ol b e 2 L
SB-09 1,000 7,660 26.6 1.1B 8.8 <20 25 0.73B | 0.08B 206
9.5-11.5

SB-09 1,000 7.150 29.1 0.3B 82 4B 25 0.56B | 0.08B <06
9.5-11.5

SB-09 1,200 9,190 76.9 0.7B 10.4 7B <25 095B | 0.10B <0.6
19-21

SB-10 800 10B 122 0.4B 72 <20 1.4B 149B | 0.09B <06
39-41
SB-T1 175 14 76.2 0.6B 1.2 7B 25 1.06B | 0.10B <06
44.546.5
SB-08 40 20 15.0 0.8B 5.7 <20 <25 0.77B | 0.09B <0.6
8-10

* Results in milligrams per kilogram, except as noted otherwise.
FID = Flame Ionization detector (headspace reading)

TRPH analyses by EPA Method 418.1 Arsenic by EPA 7061A,
Mercury by EPA 7471, Selenium by EPA 7741, or EPA 6010A

All other metals by EPA 6010A.
B = Detected below the limit of quantitation but above the method detection limit

NA = Not analyzed

23-900023-A12/2318R025
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TABLE 2C
SOIL SAMPLE ANALYTICAL RESULTS*
1995 INITIAL SITE CHARACTERIZATION
SEMI-VOLATILE ORGANIC COMPOUNDS
BUILDING 637 NORTH LUST SITE

B KLEINFELDER

Sample Location SB-03, 19.5'-21.5" SB-03,29.5'-31.5'" |
Acenaphthene 5.0 2.1
4-Aminobiphenyl <3.3 4.5
Benz(a)anthracene 20.9 5.6
Benzo(b)fluoranthene 11.1 2.9]
Benzo(k)fluoranthene 11.0 3.0J
Benzo(a)pyrene 25.2 6.6
2-Chloronaphthalene <33 0.6J
Chrysene 52.3 <12.7
Dibenzofuran 2.1] 1.0J
Dibenz(a,h)anthracene 3.0J <3.3
3,3-Dimethylbenzidine <33 1.7]
7,12-Dimethylbenz(a)anthracene 68.7 8.5
Fluoranthene 5.8 1.4]
Fluorene 8.7 33
3-Methylcholanthrene 9.6 2.0J
2-Methylnaphthalene 55.1 20.7
Naphthalene 12.6 4.4
2-Nitroaniline <17.0 0.5
N-Nitrosodiphenylamine : 12.9 4.8
Phenanthrene 69.9 17.1
Pyrene 39.7 9.5

* Results in milligrams per kilogram; only compounds detected are shown.
J: Detected, but below limit of quantification.
Only compounds detected are shown.
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B KLEINFELDER

TABLE 5
COMPARISON OF RECOMMENDED CLEANUP LEVELS'"
HEALTH RISK-BASED SCREENING LEVELS®, AND SITE CONCENTRATIONS OF
PETROLEUM CONSTITUENTS (mg/kg)

T Lovelll I Toc in Max. Site

COngtitucnt SI:E;.I:::;ISTL ”']"bl_cr lLSczzc;eélng_ . Concentration(”f‘t; ,Sampv,lke .ngation(s)
Benzene 0.300 0.9 926" SB-05
Toluene 300 61 2.1@ SB-05
Ethylbenzene 200 23 1,020% $B-09
Xylenes 3,000 235 56.79 SB-05 8-10
Naphthalene 5.0 10 12.6% SB-03 19.5:21.5
TPH as gasoline (TVPH) 100 1,500 3,900 S$B-05 8-10
TPH as diesel (TEPH) 300 5,000 9,200 VW-1 115
Waste Oil (TRPH) 300 10,000 62,700 SB-01 17-19

EVALUATION OF SITE RANKING CRITERIA
RELEASE SITE EIPL
BUILDING 637 NORTH LUST SITE

Site-Specific Factors S e .| SiteData

Distance to groundwater (feet) >300

Native soil type High permeability 20
Annual Precipitation 10 to 20 inches 5
Distance to nearest municipal production well (feet) 1,320 to 5,280 8
Distance to other wells (feet) >1,320 0
Distance to surface water (feet) >1,000 0
Affected Populations 100-3,000 10
Presence of nearby utility conduits Present 15
TOTAL -- 58

Level | Sensitivity - greater than 65 points

Level 11 Sensitivity - 40 to 65 points

Level Il Sensitivity - less than 40 points !

Notes:

(1) Recommended Cleanup Levels (RCLs): DERR criteria based upon site sensitivity, ranked (Level 11) as shown on “Evaluation of
Site Ranking Criteria”, above.

(2) Health Risk-Based Screening Levels: DERR criteria based upon Tier | nsk . based corrective action.

(3) Maximum concentration of constituent detected in soil samples collected during 1995 and 1997 site investigations.

(4) Kleinfelder, 1996, "Initial Site Characterization and Subsurface Investigation Report, Building 637 North LUST Site."

(5) Location and depth where maximum site concentration was detected.

(6) Kleinfelder, 1997, "Supplemental Subsurface Investigation” ( included as "Appendix B" of this CAP).

23-900023-A12/2317R746 December 30, 1997
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1. EXECUTIVE SUMMARY

In April and May, 1997, Kleinfelder performed a supplemental site investigation (SI) at the
former location of a waste oil underground storage tank (UST), near the northwest corner of
Building 637 (637N) on the Tooele Army Depot. The initial SI, performed in 1995, detected
petroleum hydrocarbon compounds, naphthalene, and benzo(a)pyrene in soils surrounding the
former UST location. The site was designated Utah Department of Environmental Quality,
Division of Environmental Response and Remediation (DERR) Release Site EIPL, LUST
Identification #8000047.

The initial SI assessed the lateral extent of petroleum hydrocarbon compounds in soil. However,
total recoverable petroleum hydrocarbons (TRPH) were detected in the UST excavation boring
(SB-01) and in five of the other borings (SB-02, -03, -05, -06, and -09) at the greatest depths
explored, 20 to 46.5 feet. Therefore, additional site investigation was necessary to assess the
depth of contamination. The objectives of the supplemental SI were to assess the vertical extent
of petroleum hydrocarbon compounds in ‘soils, and to assess groundwater for the presence of
petroleum hydrocarbon compounds.

The supplemental ST included drilling and sampling two soil borings. One was drilled within the
former location of the waste oil UST excavation, terminated approximately 40 feet above the
water table, and completed as a soil gas ventilation well. The other boring was drilled to
approximately 25 feet below the water table and completed as a groundwater monitoring well.
Groundwater was encountered at a depth of approximately 342.5 feet. Selected soil samples
from both borings were analyzed for petroleum hydrocarbon compounds, volatile organic
compounds (VOCs), and semi-volatile organic compounds.

Analyzed compounds were not detected in soil samples from the monitoring well boring. Soil
samples from the UST excavation boring from depths as great as 115 feet contained petroleum ‘
hydrocarbon compounds at concentrations above laboratory reporting limits. The results of
screening for evidence of volatile organic chemicals using a photoionization detector indicated
petroleum hydrocarbon compounds niay be present as deep as 215 feet. On the basis of these

and previous results, Kleinfelder estimates the depth of contamination between 115 and 215 feet.
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One VOC, 1,2-dichloroethane, was detected in a groundwater sample collected from the
monitoring well.

Kleinfelder recommends corrective action for this site. Remediation by a combination of
excavation, bioremediation, and capping may be suitable for site soils, and will be evaluated
along with other selected technologies, in developing a corrective action plan. Additionally, we
recommend assessing groundwater sitewide under a separate work scope.
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2. INTRODUCTION

This supplemental Site Investigation (SI) addresses the leaking underground storage tank
(LUST) formerly located near the northwest corner of Building 637 [LUST Identification
#8000047; Utah Department of Environmental Quality (UDEQ), Division of Environmental
Response and Remediation (DERR) Release Site EIPL]. This SI was performed to supplement
information presented in the January 25, 1996 “Initial Site Characterization and Subsurface
Investigation Report, Building 637 North LUST Site, Tooele Army Depot, North Area, Tooele,
Utah” (Kleinfelder, 1996). The site investigations were performed in response to requirements

of DERR, and in accordance with protocols established for leaking underground storage tanks
(USTs).

This report was prepared on behalf of the Tooele Army Depot Directorate of Industrial Risk
Management, Environmental Management Division. The supplemental SI work scope was
described in the U.S. Army Corps of Engineers Work Scope dated September 18, 1996. The
work was authorized by SDSTE-IRE-EP letter dated December 19, 1994, and performed under
A-E Contract No. DACW05-95-D-0022. '

The initial site characterization assessed the lateral extent of petroleum hydrocarbons in soils
surrounding the former location of UST. Contamination was found to extend to the greatest
depth explored. The objectives of this supplemental SI were to further assess the depth of
petroleum hydrocarbons in the soil, and to assess groundwater for the presence of hydrocarbon
compounds.

2.1 SITE DESCRIPTION

The Building 637 North (637N) site is located on the Tooele Army Depot (TEAD), in eastern
Tooele County, approximately 35 miles southwest of Salt Lake City, Utah (Plate 1, Appendix
A). The site is the former location of a waste oil UST located near the northwest corner of

Building 637 in a developed industrial section of TEAD known as the “Maintenance and Supply
Area.”
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2.2 BACKGROUND INFORMATION
2.2.1 Site Use History

The Maintenance and Supply Area, which includes 637N, is comprised of paved streets, large
warehouses and vehicle maintenance buildings, and underground and above-ground utilities.
The ground surface includes both gravel- and asphalt-covered areas. Building 637 is an
approximately 90,000-square foot frame building formerly used for vehicle engine and
transmission repair, rebuilding, and testing. Two groups of engine test cells are present along the
east and south walls of the building. USTs that supplied gasoline and diesel fuel to the engine
test cells, and a waste oil UST were located near Building 637. The latter UST received waste
oil from an oil-water separator inside Building 637. In 1994, the USTs were removed by
England Construction (England).

2.2.2 Site Investigation History and Findings

When England removed the waste oil UST, its condition was reportedly good, but the connection
between the UST and piping leading to the oil-water separator appeared cracked and deteriorated.
England collected two soil samples from the excavation bottom. These samples were analyzed
for hydrocarbon compounds as required by the State of Utah. Later, Kleinfelder collected two

additional soil samples, one each from the excavation sidewall and bottom. These samples were -

analyzed for semivolatile organic compounds (SVOCs).

Oil and grease were detected in the soil samples England collected. Other analyzed compounds

were not detected above laboratory reporting limits, or were detected at concentrations below the -

laboratory quantification limits. Long-chain (C20 to C30) hydrocarbons were detected in the soil
samples Kleinfelder collected.

In October and November 1995, Kleinfelder and Jacobs Engineering Group investigated soils at
the 637N site. The investigation included drilling and sampling 11 soil borings to depths of 20 to
46.5 feet, chemically analyzing 25 soil samples, screening for volatile organic vapors, and
assessing soil permeability (Kleinfelder, Inc. and Jacobs Engineering, 1996). One of the borings
was drilled through the UST excavation and the others were drilled within 48 feet of the
excavation. Total recoverable petroleum hydrocarbons (TRPH), benzene, naphthalene, and
benzo(a)pyrene were detected in the soil samples at concentrations exceeding State of Utah

recommended cleanup levels.
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The results of the 1995 investigation indicated the lateral extent of petroleum-impacted soil as
shown on Plate 2 (Appendix A). The lateral extent of impacted soil is estimated to be 65 feet by
65 feet (4,225 square feet). Petroleum hydrocarbons were detected in soil samples collected
from the greatest depths explored in 6 of the soil borings.

To further assess the depth of petroleum hydrocarbon in the soil, and to assess groundwater for
the presence of hydrocarbon compounds, Kleinfelder performed a supplemental SI, which
included the following: drilling, sampling, and lithologically logging two soil borings, one of
which was completed as a shallow soil gas ventilation well; and one was completed as a
monitoring well; sampling groundwater from the monitoring well; and analyzing soil and
groundwater samples for petroleum hydrocarbon compounds, volatile organic compounds
(VOCs), and SVOCs. Kleinfelder’s field investigation procedures and results are described in
the following chapters.
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3. SUPPLEMENTAL FIELD AND LABORATORY INVESTIGATION

On April 4 through 8, and May 12, Kleinfelder performed a supplemental SI at the 637N LUST
site to further assess the depth of petroleum hydrocarbons in soils at the former waste oil UST
location. Following are summaries of the drilling, sampling, and well construction methods.
Kleinfelder’s field methods, including drilling and soil sampling techniques, field screening
procedures, and well construction are described in greater detail in the “Monitoring Well C-16
Completion Report” (Kleinfelder, 1997) Procedures for drilling borings, collecting soil samples;
and constructing, developing, and sampling monitoring wells are described in the “Project
Workplans, Additional Subsurface Characterization, Building 637-N, 637-SW, 637-SE and 691
LUST Sites” (Kleinfelder and U.S. Army Corps of Engineers, 1996).

3.1 DRILLING AND SOIL SAMPLING

Kleinfelder’s subcontractor, Layne Christensen Company (Layne). drilled two soil borings; one
(VW-1) was drilled to a depth of 300 feet within the former waste oil UST excavation. Two soil
gas ventilation wells were installed in the boring, one to a depth of 60 feet and one to a depth of
260 feet. The other boring (C-16) was drilled to a depth of 365 feet and completed to a depth of -
approximately 360 feet as a groundwater monitoring well. The C-16 boring was drilled in a
location where soils were not suspected to be contaminated. Soil cuttings were containerized for
future disposal pending receipt of soil sample analytical results. Groundwater was encountered
at a depth of approximately 342.5 feet.

The boring/well locations are shown on Plate 2. Boring logs and well construction schematics
are in Appendix B.

The C-16 and VW-1 soil borings were drilled using the reverse-circulation percussion drilling
method. Kleinfelder collected grab samples of soil from both borings at approximately 5-foot
intervals. Kleinfelder’s geologist examined the samples for preparing lithologic logs (Appendix
B). The soil samples were screened for volatile organic vapors using a photoionization detector
(PID). In VW-1 soil samples were screened for polyaromatic hydrocarbons (PAHs) at regular
intervals by a chemist with Mountain States Analytical Laboratory using the DTech
immunoassay detection kit. PID screening results were recorded on the lithologic logs and
DTech results were recorded in the drilling logs (Appendix B). Selected soil samples were held
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in an ice-cooled chest for overnight delivery to the analytical labbratory.

Generally, soil samples selected for chemical analyses were those with the greatest screening
results and those from the bottom of the unsaturated zone. Additionally, one soil sample from
the saturated zone in C-16 was analyzed for disposal profiling. The soil samples were

maintained under chain of custody. Copies of the chains of custody and cooler receipt forms are
in Appendix C.

3.2 GROUNDWATER MONITORING WELL CONSTRUCTION, DEVELOPMENT AND
SAMPLING

Kleinfelder’s subcontractor, Professional Services Group (PSG) developed and sampled the new
monitoring well, C-16. The well was developed by swabbing and bailing, followed by pumping
with an electric submersible pump. Development was performed more than 72 hours after
construction was completed. Well development purge water was containerized for later disposal,
pending receipt of groundwater sample analytical results.

PSG collected four groundwater samples from C-16. The well was purged using an electric
submersible pump, and water samples were collected using a disposable Teflon bailer.
Groundwater samples were collected in containers provided by the analytical laboratory. The
sample containers were placed into an ice-cooled chest for overnight shipping to the analytical
laboratory. Samples were maintained under chain of custody. Chains of custody, cooler receipt -
forms, and samiple tracking forms are in Appendix C.

’

3.3 LABORATORY ANALYSES

Kleinfelder submitted 5 soil samples from the VW-1 boring (from depths of 38, 45, 115, 215,

- and 300 feet) and 3 soil samples from the C-16 boring (from depths of 330, 345, and 350 feet)

for chemical analyses. Each of these samples was collected from the unsaturated zone, except
the two deeper ones from the C-16 boring (345 and 350 feet).

Each of the VW-1 boring samples was analyzed VOCs, SVOCs, and purgeable and extractable
petroleum hydrocarbon. One of the VW-1 boring soil samples was also analyzed for iron, total
Kjehldal nitrogen (TKN), pH, phosphorus, and nitrate as nitrogen. The C-16 boring samples
were analyzed for VOCs, SVOCs, purgeable and extractable petroleum hydrocarbons, and

percent moisture. The two deeper samples collected from C-16 from the saturated zone were
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chemically analyzed for disposal profiling.

Four groundwater samples were collected from the new monitoring well, C-16. One sample each
was analyzed for VOCs, SVOCs, purgeable TPH, and major ions.

Mountain States Analytical analyzed the soil and groundwater samples for VOCs. Curtis and
Tompkins, Ltd. performed the remaining analyses.
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4. CONTAMINATION ASSESSMENT

4.1 PID AND DTECH SCREENING RESULTS

PID screening results are noted on the soil boring lithologic logs (Appendix B). Volatile organic
vapors were not detected in the C-16 boring soil samples. PID screening results for the VW-1
boring ranged from less than 1.9 parts per million by volume (ppmv) to 173 ppmv. Screening
values for soil samples from depths of 46 feet and 71 feet exceeded 100 ppmv, and values for
samples from depths of 206 feet and greater were less than 1.9 ppmv. Screening values for soil
samples from depths of 172 to 206 feet ranged from 3.9 to 5.9 ppmv. Kleinfelder does not
consider screening results less than 100 ppmv significant because moisture, ambient temperature,
and naturally occurring material in the soil influence the readings.

DTech screening results in VW-1 are summarized in the table below:

85 feet >25

92 feet >25

115 feet >25

158 feet 10 to 25
200 feet <1 '
230 feet lto5
250 feet <1

280 feet <1

300 feet <1

4.2 SOIL SAMPLE ANALYTICAL RESULTS

Purgeable and extractable petroleum hydrocarbons and VOCs were detected in the VW-1 soil
sample from 115 feet (PID screening value, 13.4 ppmv) (Table 1). Acetone was detected in two
of the VW-1 soil samples at concentrations near the laboratory reporting limits of 10 and 11
micrograms per kilogram. This compound is a common laboratory contaminant, and in
Kleinfelder's opinion, does not represent a soil contaminant.  Extractable petroleum
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hydrocarbons, one SVOC, and one VOC (acetone) were detected in the soil sample from 215 feet
(PID screening value, less than 1.9 ppmv). The TPH concentration detected in this sample is low
(88 milligrams per kilogram as diesel) (Table 1). With the exception of acetone, analyzed
compounds were not detected in the soil sample from 300 feet (PID screening value, less than 1.9
ppmv).

With the exception of acetone, analyzed compounds were not detected in the soil samples
collected from C-16/MW-1 (Table 1).

4.3 GROUNDWATER SAMPLE ANALYTICAL RESULTS

Groundwater sample analytical results are summarized on Table 2. One VOC, 1,2-
dichloroethane, was detected in a groundwater sample. The detected concentration, 15
micrograms per liter (ug/l), exceeds the U.S. Environmental Protection Agency (E.P.A.) drinking
water standards maximum contaminant level (MCL) of 5 pg/l.

4.4 DATA VERIFICATION

The analytical data were verified by Kleinfelder and validated by the USACE. Kleinfelder’s
“Data Verification Summary Report” is in Appendix D. Kleinfelder followed the procedures
presented in the approved project Quality Assurance Project Plan (QAPP)-to verify the quality
and usability of the data obtained during this supplemental SI. Sample results were qualified
using the flagging conventions of the USACE and the U.S. E.P.A.

Except as noted in the ‘Data Verification Summary Report”, sample storage, preparation,
analysis, reporting and quality control (QC) parameters were performed in accordance with the

- project specific quality control acceptance criteria and applicable analytical methodologies.

The analytical laboratories demonstrated that the target analytes were accurately identified and
quantified. A small number of sample results were qualified due to minor inconsistencies with
the project QAPP with respect to QC requirements and non-compliance. The required detection
limits were met according to the requirements listed in the QAPP, with few exceptions due to
high concentration of target compounds or matrix interference. The overall quality of the
laboratory work is acceptable. In Kleinfelder’s opinion, the analytical results are acceptable and
useable with the noted qualifications. '
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S. CONCLUSIONS AND RECOMMENDATIONS

On the basis of the initial and supplemental SI results, the lateral extent of petroleum
hydrocarbons in soil is approximately 65 feet by 65 feet (Figure 4). Petroleum hydrocarbons
were detected in soil samples from as deep as 215 feet in the VW-1 boring, located within the
former gasoline UST excavation (Plate 2). PID screening results are predictably low,
considering the petroleum hydrocarbons detected in site soils are primarily of the longer-chained,
non-volatile type. Generally, screening results did not exceed 100 ppmv (two exceptions were
results for samples from depths of 46 and 71 feet). VW-1 soil samples collected from depths of
300, 345, and 350 feet did not contain petroleum hydrocarbons at concentrations exceeding
laboratory reporting limits. On the basis of these results, Kleinfelder estimates the depth of
impacted soil at 215 feet or less.

Kleinfelder recommends corrective action for this site because soil petroleum hydrocarbon
concentrations in some areas exceed the DERR Tier I screening levels and the State of Utah
Recommended Cleanup Levels. Excavation in combination with an in-situ soil treatment
technology and capping would likely be a suitable remediation approach for this site, and will be
evaluated along with selected other technologies in developing a corrective action plan.

Petroleum hydrocarbon compounds were not detected in groundwater, but 1,1-DCA was detected
at a concentration exceeding the E.P.A. MCL. Groundwater contaminant plumes have been
detected at other locations at TEAD. Therefore, Kleinfelder recommends addressing
groundwater on a site-wide basis.
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APPENDIX C

* LABORATORY ANALYTICAL REPORTS
e CHAINS-OF-CUSTODY
¢ COOLER RECEIPT FORMS
e SAMPLE TRACKING FORMS

23-900023-A12/2317R747 December 30, 1997
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CUVTIS & Tomp ins, Ltd., Analvtical Laberatories, Since 1878

2323 Fifth Street, Berkeley CA 94710, Phone (510) 486-O90G

Tl ==
~ 1-',’ po [r:;} {! /] E —-\\\
ot b e LY kY

|
; i
COVER PAGE E | S I
: ©o LN 131997 U‘
Laboratory Number 129292 a. \
By
Kleinfelder Project#: 23-900026
2749 E. Parley's Way Location: Tead Lust Sites
Suite 100
Salt Lake City, UT 84109
Sample ID Lab ID
U3WP0512-01 129292-001
U3WP0512-02 129292-002
U3WP0512-03 129292-003
U3WP0512-04 129292-004
UlWP0513-01 129292-005
UlWP0513-02 129292-006

I certify that this data package has been rev1ewed for technical
correctness and completeness. Please see attached narrative for
a discussion of any analytical problems related to this sample

set. Release of this data has been authorized by the Laboratory

Manager or the Manager's designee, as verified by the following
signatures.

~ Signature: \{ML L/(offligA\, #f:ﬁ Date: é//l /9?’

Title: Operations Mana ef T
Signature: Aj\: Date:_ {(g] N 67
L R

Title: Projec#”Manager

Berkeley Irvine ' O N 1



Laboratory Number: 129292 Receipt Date¢9?nis & Tompkins, Lid.

Client: Kleinfelder
Project#: 23-900026
Location: TEAD Lust

CASE NARRATIVE
This hardcopy data package contains sample results and batch QC for six water
samples which were received from the above referenced project on May 15, 1997
All samples were received cold and intact.

VOCs (EPA 8260): No analytical problems were encountered.

SVOCs (EPA 8270): No analytical problems were encountered.

Cations (EPA 6010): The calcium and sodium recoveries for the spike of sample
U3WP0512-04 (CT# 129292-004) are not meaningful, because the concentrations of
each of these elements in the spiked sample is greater than four times the spiking
level.

General Chemistry: These samples were analyzed for alkalinity, chloride, and suifate.

The chloride and sulfate analyses were subcontracted to Clayton Environmental
Consultants.

cno
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Cb Cums 3 “omeuns -

COOLER RECEIPT CHECKLIST

5\ e \
\\ S Number of Coolers:

Login#: Date Received:
Client: lu A SLC Project: ¢ leNfelo~ S
A. Preliminary Examination Phase 5 N
Date Opened: 2 7> By (print)._ "Wy (sign) (Qua_ S
1. Did cooler come with a shipping slip (airbill, etc.)?............. e (ES NO
If YES, enter carrier name and airbill number: _ F<4{ &y 3@ F3|(| 25
2. Were custody seals on outside of cooler?....................occooiiiiiii S NO
How many and where? _ [t —1 Seal date: 5 iy Seal name:
3. Were custody seals unbroken and intact at the date and time of arnival?..._. .. &E§ NO
4. Were custody papers dry and intact when recetved?............................. . NO
5. Were custody papers filled out properly (ink, signed, etc.)? ... . NO
6. Did you sign the custody papers in the appropriate place?......................._ NO
7. Was project identifiable from custody papers?........ ... NO
If YES, enter project name at the top of this form.
8. If required, was sufficient ice used?........................... .. \@ NO
Type ofice: (ol Temperature: 508 <
B. Login Phase o
Date Logged In:g—\‘ S By (print): é‘\\")‘\\)\"‘ (sign) AW&U\A_.
L. Describe type of packing in cooler: bude Weee / Tugtfiet  Packiy Anatalb
2. Did all bottles arrive unbroken?. . ... L YES(NO) v Sl
3. Were labels in good condition and complete (ID, date, time, signature, etc.)?... @ NO
4. Did bottle labels agree with custody papers?...................c...cccocooiioooii, ED NO
5. Were appropriate containers used for the tests indicated?. ... NO
6. Were correct preservatives added to samples?.... ... ... NO
7 Was sufficient amount of sample sent for tests indicated?............... ... .. NO
8. Were bubbles absent in VOA samples? [f NO, list sample lds below....... ... NO
9 Was the client contacted concerning this sample delivery” . ... YES NO

If YES, give details below
Who was called?

By whom? Date:

Additional Comments:

Y SEAL

CUST
2 /4

Date

/o

7

Signature —

" Rev 1 W95 . 11];}“

Filename: F:\qc\forms\cooler. wpd
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Curtis & Tompkins, Lid.
Page 1 of 2

| —
[ Volatile Organics by GC/MS |
- |
| Client: Kleinfelder Analysis Method: EPA 8260 |

| Project#: 23-900026 Prep Method: EPA 5030 |

«= | Location: Tead Lust Sites |
= —

| Field ID: U3WP0O512-01 Sampled: 05/12/97 |

| Lab ID: 129292-001 Received: 05/15/97 {

- | Matrix: Water Extracted: 05/22/97 |
| Batch#: 34091 Analyzed: 05/22/97 |

| Units: ug/L |

= | Diln Fac: 1 |
— ——— —

| Analyte Result Reporting Limit |

- OTEs i .
| Chloromethane ND 10 f

| Bromomethane ND 10 |

| Vinyl Chloride ND 10 |

™ | Chloroethane ND 10 |
| Methylene Chloride ND 10 |

| Acetone " ND 50 |

~ | Carbon Disulfide ND 50 |
| Trichlorofluoromethane ND 5.0 |

| 1,1-Dichloroethene ND 5.0 |

— | 1,1-Dichloroethane ND 5.0 |
| trans-1,2-Dichloroethene ND 5.0 |

| cis-1,2-Dichloroethene ND 5.0 |

| Chloroform 4.0 3 5.0 |

™ | 1,2-Dichloroethane 15 5.0 |
| 2-Butanone ND 50 |

| 1,1,1-Trichloroethane ND 5.0 |

= | Carbon Tetrachloride ND 5.0 f
"| Vinyl Acetate ND 50 |

| Bromodichloromethane ND 5.0 [

. | Dibromomethane ND 5.0 |
“WI 1,2-Dichloropropane ND 5.0 |
| ¢is-1,3-Dichloropropene ND 5.0 |

| Trichloroethene ND 5.0 |
~* | Dibromochloromethane ND 50 |
| 1,1,2-Trichloroethane ND 5.0 |

| Benzene ND 5.0 |
2 trans-1,3-Dichloropropene ND 5.0 |
'| Bromoform ND 5.0 ]

| 2-Hexanone ND 50 |
mal 4-Methyl-2-Pentanone ND 50 |
| 1,1,2,2-Tetrachloroethane ND 5.0 |

| Tetrachloroethene ND 5.0 |

| Toluene ND 5.0 I
-~ | Chlorobenzene ND 5.0 |
| Ethylbenzene ND 5.0 |

| Styrene ND 5.0 |
| m,p-Xylenes ND 5.0 |
| ]

GO°

—

[N



‘ Curtis & Tompkins, Ltd.

Page 2 of 2

| » =
| Volatile Organics by GC/MS |
f - : —
| Field ID: U3WP0512-01 Sampled: 05/12/97 |
| Lab ID:  129292-001 Received: 05/15/97 |
| Matrix: Water Extracted: 05/22/97 |
| Batch#: 34091 Analyzed: 05/22/97 |
| Units: ug/L |
| Diln Fac: 1 {
| Analyte _ . Result S Reporting Limit = |
o : ) L Eh T _
| o-Xylene ND 5.0 |
| 1,2,3-Trichloropropane ND 5.0 |
| 1,3-Dichlorobenzene ND 5.0 |
| 1,4-Dichlorobenzene ND 5.0 |
| 1,2-Dichlorobenzene ND 5.0 |
| Naphthalene ND 10 !
| Surrogate = :  %Recovery S Recovery Limits: 1
| 1,2-Dichloroethane-d4 106 68-126 |
| Toluene-ds 102 88-110 |
| Bromofluorobenzene 102 86-115 !
L J

J: Estimated Value

606
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Curtis & Tompkins, Ltd.

Page 1 of 2

r —
| Volatile Organics by GC/MS |
- , |
J 1
| Client: Kleinfelder Analysis Method: EPA 8260 |
| Project#: 23-900026 Prep Method: EPA 5030 |
-~ | Location: TEAD Lust Sites |
i —
| Field ID: U1WP0513-01 Sampled: 05/13/97 |
—. | Lab ID:  129292-005 Received: 05/15/97 [
| Matrix: Water Extracted: 05/24/97 |
| Batch#: 34121 Analyzed: 05/24/97 |
| Units: ug/L |
= | Diln Fac: 4.17 |
— —— I
| Analyte Result ‘Reporting Limit |
- s .
| Chloromethane ND 42 |
| Bromomethane ND 42 |
| Vinyl Chloride ' ND 42 |
™| Chloroethane ND 42 |
| Methylene Chloride ND 42 [
| Acetone ND 210 |
~| Carbon Disulfide ND 210 |
| Trichlorofluoromethane ND 21 |
| 1,1-Dichloroethene ND 21 |
w| 1,1-Dichloroethane ND 21 l
| trans-1,2-Dichloroethene ND 21 |
| cis-1,2-Dichloroethene ND 21 |
| Chloroform 15 J 21 |
| 1,2-Dichloroethane 170 21 |
| 2-Butanone ND 210 |
| 1,1,1-Trichloroethane ND 21 |
=| Carbon Tetrachloride ND 21 {
| Vinyl Acetate ND 210 |
| Bromodichloromethane ND 21 |
.| Dibromomethane ND 21 |
| 1,2-Dichloropropane ND 21 |
| cis-1,3-Dichloropropene ND 21 |
| Trichlorocethene ND 21 |
~*| Dibromochloromethane ND 210 |
| 1,1,2-Trichlorocethane ND 21 |
| Benzene 690 21 |
-3| trans-1,3-Dichloropropene ND 21 |
| Bromoform ND 21 |
| 2-Hexanone ND 210 !
| 4-Methyl-2-Pentanone ND 210 |
"] 1,1,2,2-Tetrachloroethane ND 21 |
| Tetrachloroethene ND 21 |
| Toluene ND 21 |
=i/ Chlorobenzene ND 21 |
| Ethylbenzene ND 21 |
| Styrene ND 21 |
.~ m,p-Xylenes 65 21 |
L |
s

GG



‘ Curtis & Tompkins, Ltd.

Page 2 of 2

I ) ‘ ) EER—"
| ‘Volatile Organics by GC/MS |
- —
| Field ID: U1WP0513-01 Sampled: 05/13/97 |
| Lab ID: 129292-005 Received: 05/15/97 |
| Matrix: Water Extracted: 05/24/97 |
| Batchy: 34121 Analyzed: 05/24/97 |
| Units: ug/L |
| Diln Fac: 4.17 |
= —
| Analyte Result Reporting Limit |
— =
| o-Xylene ND 21 |
| 1,2,3-Trichloropropane ND 21 |
| 1,3-Dichlorobenzene ND 21 |
| 1,4-Dichlorobenzene ND 21 |
| 1,2-Dichlorobenzene ND 21 |
| Naphthalene ND 42 |
|: $Recovery Recovery Limits |
g e : R T B
| 1,2-Dichloroethane-d4 102 68-126 |
| Toluene-ds 101 88-110 |

Bromofluorobenzene 100 86-115 |
L !
J: Estimated Value

)
{x-ﬁh
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' Curtis & Tompkins, Ltd.

Lab #: 129292 BATCH QC REPORT Page 1 of 2

EPA 8260 Volatile Organics

Client: Kleinfelder Analysis Method: EPA 8260

Project#: 23-900026 : Prep Method: EPA 5030
Location: Tead Lust Sites

METHOD BLANK

Matrix: Water Prep Date: 05/22/97
Batch#: 34091 Analysis Date: 05/22/97
Units: ug/L

Diln Fac: 1

MB Lab ID: QC46590

Analyte Result Reporting Limit

Chloromethane
Bromomethane

Vinyl Chloride
Chloroethane

Methylene Chloride
Acetone

Carbon Disulfide
Trichlorofluoromethane
1,1-Dichloroethene
1,1-Dichlorocethane
trans-1,2-Dichloroethene
cis-1,2-Dichloroethene
Chloroform
1,2-Dichloroethane
2-Butanone
1,1,1-Trichloroethane
Carbon Tetrachloride
Vinyl Acetate
Bromodichloromethane
Dibromomethane
1,2-Dichloropropane
cis—1,3-Dichloropropene
Trichloroethene
Dibromochloromethane
1,1,2-Trichloroethane
Benzene
trans-1,3-Dichloropropene
Bromoform

2-Hexanone
4-Methyl-2-Pentanone
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene

Chlorobenzene
Ethylbenzene

Styrene

m,p-Xylenes

10
10
10
10
10
50
50

wn
oo ejeNeNeoNoNoNe)

wn
ovuvuuuoviunouinnuinnui
[eReNoNoNel

Ul n wn
uunuunuunnunoouvtunnunin
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.
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' Curtis & Tompkins, Ltd.

Lab #: 129292 BATCH QC REPORT Page 2 of 2

EPA 8260 Volatile Organics

Client: Kleinfelder ’ Analysis Method: EPA 8260
Project#: 23-900026 : Prep Method: EPA 5030
Location: Tead Lust Sites

METHOD BLANK

Matrix: Water Prep Date: 05/22/97
Batch# : 34091 Analysis Date: 05/22/97
Units: ug/L

Diln Fac: 1

MB Lab ID: QC46590

Analyte Result Reporting Limit
o-Xylene ND 5.0
1,2,3-Trichloropropane ND 5.0
1,3-Dichlorobenzene ND 5.0
1,4-Dichlorobenzene ND 5.0
1,2-Dichlorobenzene ND 5.0
Naphthalene ND 10
Surrogate %Rec Recovery Limits
1,2-Dichloroethane-da 107 68-126
Toluene-ds§ 102 88-110
Bromofluorobenzene 104 86-115

LR: Over linear range

[
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Lab #: 129292 BATCH QC REPORT

' Curtis & Tompkins, Ltd.

Page 1 of 2

EPA 8260 Volatile Organics

Client: Kleinfelder Analysis Method: EPA 8260

Project#: 23-900026 . Prep Method:
Location: Tead Lust Sites

EPA 5030

METHOD BLANK

05/22/97

Matrix: Water Prep Date:
Batch#: 34091 Analysis Date: 05/22/97
Units: ug/L

Diln Fac: 1

MB Lab ID: QC46615

Analyte Result

Reporting Limit

Chloromethane
Bromomethane

Vinyl Chloride
Chloroethane

Methylene Chloride
Acetone

Carbon Disulfide
Trichlorofluoromethane
1,1-Dichlorcethene
1,1-Dichloroethane
trans-1,2-Dichloroethene
cis-1,2-Dichloroethene
Chloroform
1,2-Dichloroethane
2-Butanone
1,1,1-Trichlorocethane
Carbon Tetrachloride
Vinyl Acetate
Bromodichloromethane
Dibromomethane
1,2-Dichloropropane
cis-1,3-Dichloropropene
Trichloroethene
Dibromochloromethane
1,1,2-Trichloroethane
Benzene
trans-1,3-Dichloropropene
Bromoform

2 -Hexanone
4-Methyl-2-Pentanone
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene

Chlorobenzene
Ethylbenzene

Styrene

m,p-Xylenes

883888858585855553333555%585855555333553333

10
10
10
10
10
50
50

v n %) 0n wn
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lelojoNoNoNoNe]

011



Lab #: 129292

BATCH QC REPORT

‘ Curtis & Tompkins, Ltd.

Page 2 of 2

'EPA 8260 Volatile Organics

Client: Kleinfelder

Analysis Method: EPA 8260

Project#: 23-900026 Prep Method: EPA 5030
Location: Tead Lust Sites

METHOD BLANK
Matrix: Water Prep Date: 05/22/97
Batchi: 34091 Analysis Date: 05/22/97
Units: ug/L

Diln Fac: 1

MB Lab ID: QC46615

Analyte Result Reporting Limit
o-Xylene ND 5.0
1,2,3-Trichloropropane ND 5.0
1,3-Dichlorobenzene ND 5.0
1,4-Dichlorobenzene ND 5.0
1,2-Dichlorobenzene ND 5.0
Naphthalene ND 10
Surrogate %Rec Recovery Limits
1,2-Dichloroethane-d4 104 68-126
Toluene-ds 101 88-110
Bromofluorobenzene 102 86-115

LR: Over linear range

C12
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Lab #: 1292

92

BATCH QC REPORT

‘ Curtis & Tompkins, Lid.

Page 1 of 2

EPA 8260 Volatile Organics

Client:
Project#:
Location:

Kleinfelder
23-900026
Tead Lust Sites

Analysis Method: EPA 8260

Prep Method:

EPA 5030

METHOD BLANK

Matrix:
Batch#:
Units:
Diln Fac:

Water
34121
ug/L

Prep Date:

05/23/97

Analysis Date: 05/23/97

MB Lab ID:

QC46706

Analyte

Result

Reporting Limit

Chlorometh
Bromometha
Vinyl Chlo
Chloroetha
Methylene
Acetone
Carbon Dis
Trichlorof
1,1-Dichlo
1,1-Dichlo
trans-1,2-
cis-1,2-Di
Chloroform
1,2-Dichlo
2-Butanone
1,1,1-Tric
Carbon Tet
Vinyl Acet
Bromodichl

ane
ne

ride [
ne

Chloride

ulfide
luoromethane
roethene
roethane
Dichloroethene
chloroethene

roethane

hloroethane
rachloride
ate
oromethane

Dibromomethane

1,2-Dichlo
cis-1,3-Di
Trichloroe
Dibromochl

ropropane
chloropropene
thene
oromethane

1,1,2-Trichloroethane

Benzene

trans-1,3-Dichloropropene

Bromoform
2 -Hexanone
4-Methyl-2
1,1,2,2-Te

-Pentanone
trachloroethane

Tetrachloroethene

Toluene

Chlorobenzene
Ethylbenzene

Styrene
m,p-Xylene

S

CEEEEREEEEEEEEREEEEEEEEEEEEEEEEEEEERRE
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10
10
10
10
50
50
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Lab #: 129292

BATCH QC REPORT

‘ Curtis & Tompkins, Lid.

Page 2 of 2

EPA 8260 Volatile Organics

Client: Kleinfelder Analysis Method: EPA 8260
Project#: 23-900026 Prep Method: EPA 5030
Location: Tead Lust Sites

METHOD BLANK
Matrix: Water Prep Date: 05/23/97
Batch#: 34121 Analysis Date: 05/23/97
Units: ug/L

Diln Fac: 1

MB Lab ID: QC46706

Analyte Result Reporting Limit
0-Xylene ND 5.0
1,2,3-Trichloropropane ND 5.0
1,3-Dichlorobenzene ND 5.0 '
1,4-Dichlorobenzene ND 5.0
1,2-Dichlorobenzene ND 5.0
Naphthalene ND 10
Surrogate %Rec Recovery Limits
1,2-Dichloroethane-d4 101 68-126
Toluene-ds 100 88-110
Bromofluorobenzene 102 86-115

LR: Over linear range
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Lab #: 129292

‘ Curtis & Tompkins, Lid.

BATCH QC REPORT Page 1 of 2

EPA 8260 Volatile Organics

Client: Kleinfelder
Project#: 23-900026
Location: Tead Lust Sites

Analysis Method: EPA 8260
Prep Method: EPA 5030

METHOD BLANK

Matrix: Water
Batch#: 34121
Units: ug/L

Diln Fac: 1

Prep Date: 05/23/97
Analysis Date: 05/23/97

MB Lab ID: QC46714

Analyte

Result

Reporting Limit

Chloromethane
Bromomethane

Vinyl Chloride
Chloroethane

Methylene Chloride
Acetone

Carbon Disulfide
Trichlorofluoromethane
1,1-Dichloroethene
1,1-Dichlorocethane
trans-1,2-Dichloroethene
cis-1,2-Dichloroethene
Chloroform
1,2-Dichloroethane
2-Butanone
1,1,1-Trichloroethane
Carbon Tetrachloride
Vinyl Acetate
Bromodichloromethane
Dibromomethane
1,2-Dichloropropane
cis-1,3-Dichloropropene
Trichloroethene
Dibromochloromethane
1,1,2-Trichloroethane
Benzene
trans-1,3-Dichloropropene
Bromoform

2 -Hexanone
4-Methyl-2-Pentanone
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene

Chlorobenzene
Ethylbenzene

Styrene

m,p-Xylenes
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‘ Curtis & Tompkins, Ltd.
Lab #: 129292 BATCH QC REPORT Page 2 of 2

EPA 8260 Volatile Organics

Client: Kleinfelder Analysis Method: EPA 8260

Project#: 23-900026 : Prep Method: EPA 5030
Location: Tead Lust Sites

METHOD BLANK

Matrix: Water Prep Date: 05/23/97
Batch#: 34121 Analysis Date: 05/23/97
Units: ug/L

Diln Fac: 1

MB Lab ID: QC46714

Analyte Result Reporting Limit
o-Xylene ND 5.0
1,2,3-Trichloropropane ND 5.0
1,3-Dichlorobenzene ND 5.0
1,4-Dichlorobenzene ND 5.0
1,2-Dichlorobenzene ND 5.0
Naphthalene ND 10
Surrogate %Rec Recovery Limits
1,2-Dichloroethane-d4 100 68-126
Toluene-ds 101 88-110
Bromofluorobenzene 101 86-115

LR: Over linear range



vime ‘ Curtis & Tompkins, Lid.
Lab #: 129292 BATCH QC REPORT Page 1 of 1

EPA 8260 Volatile Organics

Client: Kleinfelder
Project#: 23-900026
Location: Tead Lust Sites

Analysis Method: EPA 8260
Prep Method: EPA 5030

LABORATORY CONTROL SAMPLE

Matrix: Soil Prep Date: 05/22/97
- Batchi: 34091 Analysis Date: 05/22/97
Units: ug/L
Diln Fac: 1
LCS Lab ID: QC46589
. Analyte Result Spike Added %$Rec # Limits
1,1-Dichloroethene 45.6 50 91 61-145
Trichloroethene 46.16 50 92 71-120
Benzene 50.18 50 100 76-127
- Toluene 48 50 96 76-125
Chlorobenzene 46.71 S0 93 75-130
Surrogate %Rec Limits
PR
1,2-Dichloroethane-da 107 68-126
Toluene-ds 102 88-110
Bromofluorobenzene 102 86-115
4

# Column to be used to flag recovery and RPD values with an asterisk
* Values outside of QC limits

Spike Recovery: 0 out of 5 outside limits

is



Lab #: 129292

BATCH QC REPORT

C

Page 1 of 1

EPA 8260 Volatile Organics
Client : Kleinfelder Analysis Method: EPA 8260
Project#: 23-900026 Prep Method: EPA 5030
Location: Tead Lust Sites
LABORATORY CONTROL SAMPLE

Matrix: Water Prep Date: 05/23/97
Batch#: 34121 Analysis Date: 05/23/97
Units: ug/L

Diln Fac: 1
LCS Lab ID: QC46705

Analyte Result Spike Added ¥Rec # Limits
1,1-Dichloroethene 43.06 50 86 61-145
Trichloroethene 46.84 50 94 71-120
Benzene 51.37 50 103 76-127
Toluene 49 .46 50 99 76-125
Chlorobenzene 47.98 50 96 75-130
Surrogate %¥Rec Limits
1,2-Dichlorocethane-d4 98 68-126

Toluene-ds 101 88-110

Bromofluorobenzene 101 86-115

# Column to be used to flag recovery and RPD values

* Values outside of QC limits

Spike Recovery: 0 out of 5§ outside limits

with an asterisk

Curtis & Tompkins, Ltd.



o ‘ Curtis & Tompkins, Ltd.
Lab #: 129292 BATCH QC REPORT Page 1 of 1

‘ EPA 8260 Volatile Organics
Client: Kleinfelder Analysis Method: EPA 8260
Project#: 23-900026 ’ Prep Method: EPA 5030

Location: Tead Lust Sites

MATRIX SPIKE/MATRIX SPIKE DUPLICATE

Field ID: ZZZZzZZ Sample Date: 05/13/97

fo Lab ID: 129278-001 Received Date: 05/14/97
‘ Matrix: Soil Prep Date: 05/23/97
Batch#: 34121 Analysis Date: 05/23/97
Units: ug/Kg dry weight Moisture: 29%
o Diln Fac: 25
“T MS Lab ID: QC46711
Analyte Spike Added Sample MS %¥Rec # Limits
1,1-Dichloroethene 1761 <176.1 1332 76 61-145
- Trichloroethene 1761 <176.1 1727 86 71-120
Benzene 1761 <176.1 1661 93 76-127
Toluene 1761 <176.1 1622 91 76-125
y Chlorobenzene 1761 11.8 2542 90 75-130
’ Surrogate ¥Rec Limits {
1,2-Dichloroethane-d4 : 93 68-126
=4 | Toluene-d8 99 88-110
1 Bromofluorobenzene 103 86-115
| MSD Lab ID: QC46712
Analyte Spike Added MSD %Rec # Limits RPD # Limit
Mj 1,1-Dichloroethene 1761 1293 73 61-145 3 20
Trichloroethene 1761 1756 87 71-120 2 20
Benzene 1761 1700 95 76-127 2 20
wﬁ Toluene 1761 1621 91 76-125 0 20
. Chlorobenzene ‘ 1761 2545 90 75-130 0 20
Surrogate %$Rec Limits
“1 1,2-Dichloroethane-d4 91 68-126
! Toluene-ds 99. 88-110
Bromofluorobenzene 103 86-115
.

* 3=

Column to be used to flag recovery and RPD values with an asterisk
Values outside of QC li